All chemicals were purchased at the highest purity available from Sigma-Aldrich unless otherwise specied. Peruorocarbon solvents FC-72, Novec7100, Novec7500 and Fluorinert FC-40 were obtained from 3M. Corning) in a 10:1 ratio were poured into the mould and allowed to stand overnight at 70 • C. The PDMS layer was removed and inlets and outlets were imprinted with a biopsy punch (1 mm). The imprinted PDMS and a glass substrate were exposed to an oxygen plasma for 8 s, then pressed together to seal the channels. To render the channels uorophilic they were immediately ushed with a 0. reduced from 5 µL until buckling was observed at 0.1 µL s −1 . Adamantylamine hydrochloride was then added until in excess and the hanging drop was then allowed to equilibrate for a further 45 mins before measurement. UV exposure of the aqueous solution was carried out similarly to the NMR measurements for 1 h before equilibrating again. Each measurement was subject to 3 repetitions. 1-(4-(phenyldiazenyl)benzyl)-1H -imidazole (1) was synthesised as follows. (4-(phenyldiazenyl)phenyl)methanol (3.04 g, 14.3 mmol) was dissolved in anhydrous NMP (36 mL) under a ow of N 2 , to which was added CDI (3.02 g, 18.6 mmol). The reaction mixture was heated and stirred at 150 • C for 3 h. After cooling, DCM was added (50 mL) and extraction with water (25 mL x2) was carried out, followed by brine (25 mL). The organic phases were combined and DCM was added until a nal volume of 150 mL. Water (100 mL) was added, followed by dropwise addition of aqueous HCl (5 M) until phase transfer to the aqueous phase occurred. The phases were separated, and the organic phase was extracted with further aqueous HCl (2 M, 10 mL x2). After combining the aqueous phases, saturated NaHCO 3 was added until reaching pH 7. The product precipitate was ltered and dried to purity as an orange amorphous solid (0.98 g, 26% 2 mmol) which was previously dissolved in ACN (2 mL). The reaction mixture was heated under reux for 7 days until a viscous precipitate was formed. The reaction mixture was cooled at room temperature and decanted. The precipitate was suspended in deionized water (500 mL) and stirred overnight. The suspension obtained was ltered, and the liquid phase was freeze dried to yield the desired compound 3 The synthesis of K + was adapted from literature procedures from microwave chemistry to simple conventional synthetic techniques. 5 Krytox 157-FSL was puried before use by dissolution in FC-72 and solvent extraction with THF (x3) followed by removal of solvent in vacuo. FT-IR ν max /cm −1
(CO).

Krytox-Cl:
Krytox 157-FSL (6.78 g, 3.4 mmol) was dissolved in Novec7100 (8 mL) under N 2 . Oxalyl chloride (0.92 mL, 10.9 mmol) was added by syringe followed by 1 drop of catalytic DMF. The reaction was stirred vigorously at room temperature for 16 h. The reaction was quenched by removal of solvent and starting material in vacuo. The residue was dissolved in FC-72 (10 mL) and extracted from THF (5 mL x3) followed by removal of solvent in vacuo to give a colourless oil Krytox-Cl (5.95 g, 88%). ν max /cm −1 1809 (CO).
Ethylene diamine (9.0 mL, 134.6 mmol) was heated to 60 • C under N 2 . Krytox-Cl (5.05 g, 2.5 mmol) in Novec7500 (7 mL) was added by syringe over 30 mins. The reaction was heated to 80 • C and stirred vigorously for 24 h. After cooling, MeOH (10 mL) was added and the mixture stirred for 1 h. The solvents were removed in vacuo, and the residue was dissolved in FC-72 (15 mL). The dispersion was ltered, and then extracted with THF (10 mL x3 • C for 6 h; (d) after leaving to reach equilibrium state in ambient conditions for 12 h. The proportion of the E and Z isomers were calculated from comparing integration of the aromatic peaks corresponding to each isomer, and that of the CH 2 at ca. 5.5 ppm. Blue triangles represent peaks for the E isomer, and red squares for the Z isomer. As is characteristic for azobenzene photoisomerisations, the n to π * transition at 324 nm is altered dramatically upon UV-triggered isomerisation, while the π to π * transition absorbance at 426 nm increases. After heating, the photoisomerisation can be completely reversed. A similar trend in photoisomerisation is observed as for the B 3 monomer alone. At room temperature in the dark, a small amount of recovery of the equilibrium is observed. Here a blue LED light exposure is sucient to drive the recovery of the E isomer due to the low concentration used. destabilise and burst whilst still relatively large, thought to be due to the high charge density preferentially wetting the hydrophilic glass surface. When CB [7] is present no buckling transition is observed, but droplets decrease in size until nearly all water has evaporated before destabilising; this is likely due to the charged moieties binding to the CB [7] . in FC-40. After exposure to UVA light, buckling is still observed. This was a result of incomplete conversion of the B 3 azobenzene moieties to their Z isomers, even with CB[8] present. Some recovery of the equilibrium was also observed, as evidenced by UV-vis measurements in Fig. S11 . It was theorised that the low concentration of remaining B 3 in the E isomer was still sucient to accumulate at the hanging drop interface and form a cross-linked lm due to the massive concentration factor at the interface when compared to bulk. This is also supported by buckling still being observed after an order of magnitude dilution in Fig. S12. 6 Fig. S 11 UV-vis measurements as above, showing the extent of equilibrium recovery after pendant droplet IFT measurement. Assuming a linear correlation between absorbance at 324 nm, and similar extents of photoisomeration as that observed in NMR, after the IFT measurement ca. 34% of B 3 is the Z isomer. This partial recovery is due to the limited light exposure necessary in running these experiments, and contributed to the observed interfacial gel still present after UVA exposure as shown in Fig. S10 . 
